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(57) A process for producing cards Is provided, 
which can avoid exposure, on card surface, of uneven- 
nesses of components such as IC chips, capacitors and 
antenna colls mounted or formed on a mount substrate. 
This process comprises the steps of continuously feed- 
ing a mount substrate and simultaneously feeding a pair 
of sheet members on both surface sides of the mount 
substrate in such a manner that the mount substrate is 
Inteiposed between the pair of sheet members; feeding 
an adhesive in fluid condition between each of the sur- 
faces of the mount substrate and the sheet member op- 
posite thereto; and regulating a distance between the 
pair of sheet members into a constant spacing and hard- 
ening the adhesive. 
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Description 

TECHNICAL FIELD 

[0001] The present Invention relates to a process for 
producing cards. More particulariy, the present inven- 
tion relates to a process for producing cards, which can 
avoid exposure, on card surface, of unevennesses of 
components such as IC chips, capacitors and antenna 
coils mounted or fomied on a mount substrate. 

BACKGROUND AFTT 

[0002] In confomiity with the rapid progress of elec- 
tronic application technology, thin high-perfonmance IC 
cards with large storage capacity are now increasingly 
employed for instantaneously carrying out inputs and 
outputs for information storage and processing with ex- 
ternal memory units in the field of personal recognition, 
management of bank deposits, examination of railway 
ticl<ets, supervision at expressway tollbooths, etc. 
Among various IC cards, especially, noncontact-type IC 
cards enable performing Information Inputs and outputs 
through wave transmission and reception even at a giv- 
en distance without the need to carry out time-consum- 
ing operation, such as card Insertion In a reader installed 
on an external processor side, for information Input and 
output as different from conventional contact-type IC 
cards. Therefore, contactless type IC cards are now be- 
coming mainstream because of excellent operation ef- 
ficiency, accuracy in information input and output and 
extremely high information processing speed. 
[0003] Common IC cards are obtained by first over- 
laying one surface of a substrate of a synthetic resin film 
such as a film of polyethylene terephthalate with circuits 
with the use of a copper foil, a silver paste or the like, 
subsequently superimposing iC chips, capacitors, an- 
tenna coils, etc. on the circuits, and covering the circuit 
side of the substrate with a laminate film having on its 
one side a heat sensitive or pressure sensitive adhesive 
layer. 

[0004] However, these IC cards have a drawback in 
that unevennesses of components such as IC chips and 
capacitors are exposed on the laminate film. 
[0005] Thus, IC cards of the following structure in- 
tended to minimize component unevennesses on the 
cards have been developed. 

[0006] The IC cards 120, as shown in Fig. 6, funda- 
mentally comprise a mount substrate 12 of a synthetic 
resin film 100 such as a film of polyethylene terephtha- 
late, and transmission/reception coils 102 for transmit- 
ting and receiving input/output wave signals and capac- 
itors 104 on the surface of the mount substrate 12. The 
mount substrate 12 has device holes 114 wherein inte- 
grated circuits (IC chips) 106, such as semiconductor 
memory, for information storage and processing are fit- 
ted. Copper foil circuits 108 for wiring provided to fomi 
circuits between components are stuck to the mount 



substrate 12 through an adhesive layer 112. Both sur- 
face sides of the mount substrate 12 are overlaid, by hot 
laminating, with laminate films 110 having a thermal ad- 
hesive layer 109. 
5 [0007] However, with respect to the IC cards of this 
structure, there stiil remains the problem that uneven- 
nesses of components such as transmission/reception 
coils 102, capacitors 104, iC chips 106 and copper foil 
circuits 108 for wiring are exposed on the surfaces of 
the laminate films 110. Therefore, In the event of printing 
a company name or other Information on a card surface, 
it IS difficult to use conventional printers. Special printers 
such as an ink jet printer must be employed. 
[0008] Further, in the event that unevennesses of, for 
example, IC chips are exposed on IC card surfaces, 
there Is such a danger that IC chips and other compo- 
nents are damaged by impact on the unevennesses 
when the IC cards are placed in a bag or the like and 
carried. As a result, reading of read infomriation cannot 
be perfonmed. 

[0009] Still further, it is needed to disenable recogni- 
tion of the presence of components such as IC chips In 
the IC cards for the purpose of prohibiting alteration of 
information stored in the IC cards. 

DISCLOSURE OF THE INVENTION 

[0010] In these circumstances, it is an object of the 
present invention to provide a process for producing 
cards, which can avoid exposure, on card surface, of 
unevennesses of components such as IC chips, capac- 
itors and antenna coils mounted or formed on a mount 
substrate. 

[0011] The present invention has been made with a 
view toward attainment of the above problems and ob- 
ject. The process for producing cards according to the 
present invention comprises the steps of: 

continuously feeding a mount substrate and simul- 
taneously feeding a pair of sheet members on both 
surface sides of the mount substrate in such a man- 
ner that the mount substrate is interposed between 
the pair of sheet members; 

feeding an adhesive in fluid condition between each 
of the surfaces of the mount substrate and the sheet 
member opposite thereto; and 
regulating a distance between the pair of sheet 
members into a constant spacing and hardening the 
adhesive. 

[0012] By virtue of this process, the unevennesses of 
components, such as iC chips, capacitors and antenna 
coils, mounted or formed on a mount substrate are ab- 
sori^ed by the adhesive in fluid condition, and their ex- 
posure on the card surfaces can be avoided. 
[001 3] Therefore, a company name or other informa- 
tion can be printed on a card surface by the use of con- 
ventional printers without the need to employ special 
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printers such as an ink jet printer. Further, even when 
the IC cards are placed in a bag or the like and carried, 
no Impact would be exerted on connponents such as IC 
chips. Thus, the components are protected, and dam- 
aging of the IC cards can be avoided. Still further, the 
presence of components such as IC chips in the IC 
cards cannot be recognized from outside, so that alter- 
ation of information stored in the IC cards can be pre- 
vented. 

[0014] In the process for producing cards according 
to the present Invention, one of the pair of sheet mem- 
bers preferably consists of a release sheet. 
[001 5] As a result, an adhesive layer can be exposed 
by stripping the release sheet from the produced IC 
cards, and the IC cards can be stuck to, for example, a 
surface of corrugated cardboard box through the ex- 
posed adhesive layer as contactless-type IC labels. 
Thus, the IC cards can be utilized in the information 
management for physical distribution system and the 
like. 

[0016] Moreover, with respect to the process for pro- 
ducing cards according to the present invention, it is pre- 
ferred that at least one of the pair of sheet members con- 
sist of a release sheet, and that the process further com- 
prise the steps of stripping the release sheet from the 
mount substrate after the hardening of the adhesive; 
and sticking a laminate sheet member onto adhesive 
layer surtace exposed as a result of the stripping of the 
release sheet. 

[0017] In this process, an adhesive layer can be 
formed on a surtace of mount substrate in advance by 
the use of release sheet, and thereafter a laminate sheet 
member suitable for laminating can be stuck thereby to 
the mount substrate. 

BRIEF DESCRIPTION OF THE DRAWING 
[0018] 

Fig. 1 is a schematic diagram showing the first em- 
bodiment of the process for producing cards ac- 
cording to the present invention; 
Fig. 2 Is a schematic diagram showing a sheet spac- 
ing regulator for use in the process for producing 
cards according to the present invention; 
Fig. 3 Is a partial enlarged sectional view of an IC 
card obtained by the first embodiment of the proc- 
ess for producing cards according to the present in- 
vention; 

Fig. 4 is a partial enlarged sectional view of an IC 
card obtained by another embodiment of the proc- 
ess for producing cards according to the present in- 
vention; 

Fig. 5 is a schematic diagram showing the second 
embodiment of the process for producing cards ac- 
cording to the present invention; and 
Fig. 6 is a partial enlarged sectional view of conven- 
tional IC card. 



BEST MODE FOR CARRYING OUT THE INVENTION 

[0019] Embodiments of the present invention will now 
be described with reference to the appended drawings. 
5 [0020] Fig. 1 is a schematic diagram showing the first 
embodiment of the process for producing cards accord- 
ing to the present invention. 

[0021] Referring to Fig. 1, numeral 10 generally de- 
notes an apparatus for producing cards of the present 
invention (hereinafter referred to simply as "cards"). 
[0022] A mount substrate 12 on which the same IC 
chips, capacitors, antenna coils, circuits, etc. are formed 
or superimposed, as in the conventional structure of Fig. 
6, Is fed from a delivery roll 14 via a guide roll 13. 
[0023] A pair of sheet member supply rolls 16.18 are 
provided on both right and left surtace sides of the mount 
substrate 12. Sheet members 20, 22 are respectively 
fed from the sheet member supply rolls 1 6, 1 8 via a pair 
of guide rolls 24, 26. 

[0024] Sheets of synthetic resins such as polyethyl- 
ene terephthalate and polycartDonate are preferably 
used as the sheet members 20, 22. From the viewpoint 
of printabitlty and prohibition of recognition of compo- 
nents such as IC chips, it is preferred that the sheet 
members 20. 22 be composed of, for example, a white 
or otherwise colored resin. It Is also preferred that the 
thickness thereof should be In the range of 30 to 200 
p.m. The sheet members 20, 22 are not limited to the 
above synthetic resin sheet, and can naturally be com- 
posed of papers such as an impregnated paper and a 
synthetic paper. Furthermore, the later mentioned re- 
lease sheets (obtained by coating one surface side of, 
for example, a synthetic resin sheet or an impregnated 
paper with a release treatment agent such as a silicone 
resin). 

[0025] The feeding speed of the sheet members 20, 
22 from the sheet member supply rolls 16, IB is syn- 
chronized with the feeding speed of the mount substrate 
1 2 from the mount substrate delivery roll 1 4. The feeding 
speed Is set for, for example, 5 to 20 m/min. 
[0026] Further, an adhesive in fluid condition 28, 30 
is fed over respective surfaces 20A, 22A of the sheet 
members 20, 22 delivered from the sheet member sup- 
ply rolls 16, 18 through adhesive supply means 32, 35 
such as die coaters or T-dles. 

[0027] After the applrcation of the adhesive in fluid 
condition 28, 30 over the respective surfaces 20A, 22A 
of the sheet members 20, 22, the sheet members 20. 
22 are guided by means of a pair of guide rolls 24, 26 
so that the mount substrate 12 is interposed between 
the sheet members 20, 22 and so that the spaces de- 
fined by both surface sides of the mount substrate 12 
and the sheet members 20, 22 are filled with the adhe- 
sive 28, 30. 

[0028] Although the adhesive in fluid condition for use 
is not partrculariy limited as long as the adhesive has 
fluidity before hardening but, after hardening, exhibits 
adherence and stickiness. Hot melt adhesives com- 
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posed of, for example, a polyolefin resin (such as poly- 
ethylene resin or polypropylene resin), a polyester resin 
and a vinyl acetate resin; and adhesives hardenable by 
ionizing radiation such as ultraviolet light or electron 
beams, composed of, for example, a urethane acrylate 
resin and a polyester acrylate resin can be preferably 
used. 

[0029] In the embodiment of Fig. 1 , a hot melt adhe- 
sive Is employed as the adhesive 28, 30. 
[0030] The feeding rate of adhesive 28, 30 is control- 
led in confonnity with the desired thickness and sheet 
feed speed. The gap between the guide rolls 24, 26, al- 
though not particularly limited, ranges from millimeters 
to centimeters, preferably, for example, 5 mm to 5 cm. 
[0031 ] After the spaces defined by both surface sides 
of the mount substrate 12 and the sheet members 20, 
22 are filled with the adhesive 28. 30, the mount sub- 
strate 12 overlaid through the adhesive 28, 30 with the 
sheet members 20, 22 is passed through a sheet spac- 
ing regulator 33 so that the distance between the sheet 
members 20, 22 is regulated into a constant spacing. 
This constant spacing attained by the regulation, al- 
though depending on the card thiclcness, is preferably 
set so that unevennesses of components such as IC 
chips can be absorbed and sealed by the adhesive 28, 
30, 

[0032] In this embodiment, the sheet spacing regula- 
tor 33 comprises three pairs of regulation rolls, each pair 
consisting of regulation rolls 34, 36 disposed right and 
left with a gap, arranged so that the gaps are gradually 
regulated into the constant spacing. Although three 
pairs of regulation rolls are employed in this embodi- 
ment, the sheet spacing regulator 33 can naturally con- 
sists of a pair of regulation rolls, two pairs of regulation 
rolls, or more pairs of regulation rolls. Further, although 
pairs of regulation rolls 34, 36 disposed right and left are 
employed in this embodiment, as shown in Fig. 2, the 
sheet spacing regulator 33 can instead consist of a pair 
of regulation plates 38, 40 whose gap is gradually reg- 
ulated into the constant spacing. 
[0033] In the use of a hot melt adhesive, the adhesive 
supply means 32, 35 through the sheet spacing regula- 
tor 33 must be warmed in order to maintain the fluid con- 
dition. 

[0034] After the regulation of the distance between 
the sheet members 20 , 22 into the constant spacing, the 
mount substrate 12 overlaid through the adhesive 28, 
30 with the sheet members 20, 22 is passed through a 
first cooler 44 and a second cooler 48 so that the adhe- 
sive 28, 30 is hardened. 

[0035] Although coolers of the air cooling or water 
cooling system can be used as the coolers 44, 48, the 
use thereof can be avoided In the event that natural cool- 
ing is satisfactory. 

[0036] Thereafter, the mount substrate 12 overlaid 
through the adhesive 28, 30 with the sheet members 20, 
22 is subjected to punching into IC card configuration 
by means of a card punching device 67 to thereby obtain 



IC cards 69 as a final product. The rest after the punch- 
ing Is wound round a take-up roll 65. 
[0037] As a result, IC cards 1 as shown in Fig. 3 are 
obtained (like numerals are employed for like constitu- 
5 ent members through the IC cards of the present inven- 
tion and the conventional IC cards, this being true here- 
inafter). 

[0038] In this embodiment, as shown in Fig. 4, one of 
the pair of sheet members 20, 22 (sheet member 20 in 
Fig. 4) can be composed of a release sheet, in this in- 
stance, after card is formed, an adhesive layer can be 
exposed by stripping the release sheet from the pro- 
duced IC cards, so that the IC cards can be stuck to, for 
example, a surface of corrugated cardboard box 
through the exposed adhesive layer as IC labels. Thus, 
the IC cards can be utilized In the infonmation manage- 
ment for physical distribution system and the like. 
[0039] Fig. 5 is a schematic diagram showing the sec- 
ond embodiment of the process for producing cards ac- 
cording to the present invention. 
[0040] The constitution thereof is fundamentally the 
same as that of the first embodiment. Like reference nu- 
merals are employed for like constituents through the 
first embodiment and the second embodiment, and rep- 
etition of detailed explanation is avoided. 
[0041] In this embodiment, release sheets 21 , 23 as 
sheet members 20, 22 are respectively fed from sheet 
member supply rolls 16, 18 via a pair of guide roils 24, 
26. 

[0042] The release sheets 21 , 23 delivered from the 
sheet member supply roils 16,18 have respective re- 
lease-treated surfaces 21 A, 23A. An adhesive in fluid 
condition 28, 30, such as an adhesive hardenable by 
ionizing radiation, for example, ultraviolet light, is fed 
over the release-treated surfaces 21 A, 23A through ad- 
hesive supply means 32, 35 such as die coaters or T- 
dies. 

[0043] The distance between the release sheets 21 , 
23 is regulated into a constant spacing by a sheet spac- 
ing regulator 33. Thereafter, the mount substrate 12 
overlaid through the adhesive 28, 30 with the release 
sheets 21 , 23 is passed through a first ultraviolet irradi- 
ator 42. Thus, the adhesive 28, 30 is irradiated with ul- 
traviolet light with the result that the adhesive 28, 30 is 
preliminarily hardened into a semihardened form. The 
mount substrate 12 overlaid through the adhesive 28, 
30 with the release sheets 21 , 23 is cooled by means of 
a first cooler 44 so as to remove any reaction heat gen- 
erated by the preliminary hardening. 
[0044] Further, after the cooling by means of the first 
cooler 44, the mount substrate 12 overlaid through the 
adhesive 28, 30 with the release sheets 21 , 23 is passed 
through a second ultraviolet irradiator 46. Thus, the ad- 
hesive 28, 30 is irradiated with ultraviolet light with the 
result that the adhesive 28, 30 is hardened. Thereafter, 
the mount substrate 12 overlaid through the adhesive 
28, 30 with the release sheets 21 , 23 is cooled by means 
of a second cooler 48 so as to remove any reaction heat 
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generated by the hardening. 

[0045] The ultraviolet Irradiation in two stages for 
hardening, as compared with that In one stage, Is effec- 
tive In preventing the waving, warpage and unevenness 
occurrence of adhesive layers and sheet mennbers 
caused by reaction heat. 

[0046] It Is preferred that the ultraviolet intensity of the 
first ultraviolet irradiator 42 should be so set that the ad* 
hesive 28, 30 is preliminarily hardened into a semihard- 
ened form. On the other hand, the ultraviolet intensity of 
the second ultraviolet irradiator 46 is preferably so set 
that the adhesive 28, 30 Is completely hardened. 
[0047] When the reaction heat is slight depending on 
the type of adhesive, It is not necessary to provide cool- 
ers. 

[0048] Although the adhesive 28, 30 is in^adiated with 
ultraviolet in two stages in this embodiment, the ultravi- 
olet irradiation can naturally be perfomried in three or 
more stages, or a single stage. 

[0049] I n th is embodiment, because the adhesive 28, 
30 must be hardened through the release sheets 21 , 23, 
the release sheets 21 , 23 are preferably selected from 
among films of transparent resins pemneable for ultra- 
violet, such as polyethylene terephthalate and polycar- 
bonate. Although the thickness of release sheet is not 
particularly limited, from the viewpoint of strength and 
dimensional stability, It Is preferred that the release 
sheet have a thickness of 20 to 150 ^im. 
[0050] After the hardening of adhesive 28, 30 and re- 
moval of hardening reaction heat, the release sheets 21 , 
23 stuck on both surface sides of the mount substrate 
1 2 are stripped by means of a pair of stripping guide rolls 
51 , 53 and wound round a pair of take-up rolls 50, 52. 
After the release sheets 21 , 23 are stripped off, laminate 
sheets 58, 60 are fed from a pair of laminate sheet mem- 
ber supply rolls 54, 56 to a gap between a pair of pres- 
sure bonding rolls 62, 64. As a result, the laminate 
sheets 58, 60 are stuck to the mount substrate 12 by 
virtue of the adherence of the adhesive 28, 30. 
[0051] In this embodiment, a variety of sheets includ- 
ing the same sheets as the above sheet members 20, 
22 can be used as the laminate sheets 58, 60. 
[0052] After the sticking of the laminate sheets 58, 60, 
the mount substrate 12 overiald through the adhesive 
28, 30 with the laminate sheets 58, 60 is subjected to 
punching into IC card configuration by means of a card 
punching devk:e 67 to thereby obtain IC cards 69 as a 
final product. The rest after the punching is wound round 
a take-up roll 65. 

[0053] As a result, IC cards 1 as shown in Fig. 3 are 
obtained. 

[0054] In this second embodiment, the cards can be 
produced by sticking the laminate sheets after the hard- 
ening of adhesive layers on both surface sides of the 
mount substrate 1 2. Therefore, in this embodiment, lam- 
inate sheets which cannot be easily brought into direct 
contact with the adhesive in fluid condition or laminate 
sheets composed of ultraviolet-impermeable papers or 



colored films can be used. 

[0055] In this embodiment as well, in the same man- 
ner as In the first embodiment, a release sheet can be 
used as one of the laminate sheets 58, 60, or either of 

s the release sheets 21 , 23 can be left unstripped without 
performing lamination at one side. In such an Instance, 
the same IC cards as In Fig. 4 can be produced, which 
can be stuck to, for example, a surface of corrugated 
cardboard box as IC labels. Thus, the IC cards can be 

10 utilized in the information management for physical dis- 
tribution system and the like. 

[0056] The above describes embodiments of the 
present Invention, which however in no way limit the 
scope of the present invention. For example, although 
IS the above embodiments relate to a vertically arranged 
system, the present invention can also be applied by a 
horizontally arranged system. Further, although the 
same adhesive resin was employed in the adhesive 28, 
30 in the above embodiments, different types of adhe- 
sive resins can be applied therein. Still further, the cards 
are not limited to IC cards, and the present Invention can 
be applied for card-shaped products based on mount 
substrates with uneven surfaces. 



[0057] In the process for producing cards according 
to the present Invention, the unevennesses of compo- 
nents, such as IC chips, capacitors and antenna coils, 
mounted or formed on a mount substrate are absorbed 
by the adhesive in fluid condition, and their exposure on 
the card surfaces can be avoided. 
[0058] Therefore, a company name or other informa- 
tion can be printed on a card surface by the use of con- 
ventional printers without the need to employ special 
printers such as an Ink jet printer. Further, even when 
the IC cards are placed in a bag or the like and carried, 
no impact would be exerted on components such as IC 
chips. Thus, the components are protected, and dam- 
aging of the IC cards can be avoided. Still further, the 
presence of components such as IC chips in the IC 
cards cannot be recognized from outside, so that alter- 
ation of infonmation stored in the IC cards can be pre- 
vented. 



Claims 

1 . A process for producing cards, comprising the steps 
of: 

continuously feeding a mount substrate and si- 
multaneously feeding a pair of sheet members 
on both surface sides of the mount substrate in 
such a manner that the mount substrate is in- 
terposed between the pair of sheet members; 
feeding an adhesive in fluid condition between 
each of the surfaces of the mount substrate and 
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the sheet member opposite thereto; and 
regulating a distance between the pair of sheet 
members into a constant spacing and harden- 
ing the adhesive. 

5 

2. The process as claimed In claim 1 , wherein one of 
the pair of sheet members consists of a release 
sheet. 

3. The process as claimed in claim 1 , wherein at least io 
one of the pair of sheet members consists of a re- 
lease sheet, and which further comprises the steps 

of: 

stripping the release sheet from the mount sub- is 
strata after the hardening of the adhesive; and 
sticking a laminate sheet member onto adhe- 
sive layer surface exposed as a result of the 
stripping of the release sheet. 
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